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SUMMARY 



This study describes methods, systems, and procedures 
utilized for the purpose of recording musical performances and 
synchronizing their sound with related visuals of corresponding 
music notation or special graphs in the medium of video tape. 

The interest in the potential of new medium, its possible 
application to music instruction, and conjectures about its rela 
tive advantages over other audio-visual media are * e vea ~ to 

primary reasons and motivations which have prompted the autho 

undertake this empirical research. 



The philosophy guiding the selection 
experimental pilot programs is formulated 
precepts. The successive presentation of 
involved in musical structure is believed 
ities for an effective synchronization of 
forced by visual perceptions. 



of music literature for 
in form of pedagogical 
fundamental principles 
to offer initial opportun- 
aural impressions rein- 



Various inodes of performing the same selection *1^ either 
authentic or modern instruments, and also an ccc^lonal tragmenta 
tion of musical selections into their component stru^ura parts, 
are devised as part of the emphasis on pedagogical object iv . 
Diverse methods employed in recording of musical performances are 
reviewed from frustrating beginnings to routine procedures. 

f 

Difficulties encountered in attempts to prepare a continuous 
copy of music notation and to synchronize it with the sound of 
music are stated as a partial justification of changing to slides 

production . 

Production of graphs emerges as the most difficult ^Brief 

consuming activity in the preliminary stages of the Brlet 

description of previous attempts at graphic ^ 

musical sounds Is followed by a detailed account of principles in 
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volved in so-called "Nota-Graphs," the new system adopted for 
eraDhic diagrams. The horizontal bars of adhesive tape spread 
ove? the grids of graph sheets are being utilized to represent 
variations of pitch and duration. 



Tests of feasibility in synchronizing notation or Staphs with 
the sound of previously recorded performance are surveyed i" terms 
of equipment used, procedures employed and personnel involved 
Some original plans are subject to abandonment or of 

the course of this experimentation. Some unexpected limitations 
the recording equipment force re-orientation toward new methods. 

The relative advantages of applying special effects are ® ®™ es 
uated in light of their compatibility with the origina j 
and with the programs’ intended application. 



Conclusions are based on comparative analysis of the quality 
and adaptability of the final product: a series of five vi 

taped pilot programs, from 25 minutes to one hour in duration, re 
corded on a one-inch, helical scan tape. 



It has been found that synchronization is P os ^ b ^ e f“ nd 
similar video tapes can be produced at school provided the neces- 
sary equipment is available. Otherwise, the professional record 
in/studio may be chosen for recording sessions, and particularly 
fS the^ editing of programs. The professional orientation^ music, 

personnel in recording procedures is most desirab » 

♦-V.O fam-lHaritv of the studio personnel with music notation 

Video tapes may be produced either as "high band or low band 
copies depending on their usage for broadcast purposes, closed 
circuits, or simple playbacks on the same machine which served for 

recording. 



The pedagogic potential of graphic representation of pitches 
and durat P ions 8 sLms P to gain in significance after conquering in- 
itial reluctance to read within an unfamiliar system. Nevertheless 
its application, at least in the present Note-Graph a P 

pears to be limited to specific purposes of anaiyticy 
rather than compositional practice or performing activities. 



Programs similar in contents to the pilot programs can be 
prepared for almost every level of instruction in music • Their 
suitability may be determined by following the same criteria which 
are used in selection of scores or other musical illustrations. 
Libraries of synchronized video tapes may permit the teacher to 
choose any program which fits his needs. The separation of pro- 
grams into separate sections on performance, notation, or optional 
diagrammatic illustrations provides still further options for the 
instructor. 



The final recommendation points to the unique opportunity 
of producing synchronized programs through the new process of 
Electronic Video Recording recently announced and demonstrated 
by the Columbia Broadcasting System, Inc. The possibility of feed- 
ing EVR films indirectly into any television receiver, opens con- 
sideration of home study and suggests manifold applications in the 
field of educational technology. 
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CHAPTER I 



INTRODUCTION 



Search for Integration of Sounds With Their Symbols 



The dissatisfaction with the existing ways of presenting the 
sound of music in connection with its symbolization was the primary 
motivating force of this experimental research. Therefore, with 
the advent of the new audio-visual medium, this being video tape, 
the author was anxious to determine the relative advantages of 
the new medium over other audio-visual media for the purpose of 
instruction in music. It seemed reasonable to undertake the in- 
vestigation of the potential of video tape in order to ascertain 
its advantages and limitations. This investigation would be 
specifically geared to determine the feasibility of producing a 
series of video-taped pilot programs in which the recorded sound 
could not only be preserved with the picture of the corresponding 
performance, but also be alternately synchronized with the moving 
picture of music notation or possibly with some graphic repre- 
sentation of pitch and duration for those unfamiliar with music 

notation. 

Among inconveniences most frequently encountered by students of 
music is the inability of relating the actuality of sounds to 
the visual symbols representing them. Most of the well known 
library materials and audio-visual aids, with the exception of 
motion picture films, are deficient insofar that they present a 
static picture and demand special manipulation in' order to correlate 
the sound of music with the corresponding portion or frame of the 
relevant image. Most transparencies designed for overhead projec- 
tion, as well as slides, filmstrips, and microfilms, suffer from 
the same limitation. The opaque projection would demand the prepar- 
ation of a special continuous copy to be rolled manually across the 
projection table besides obvious disadvantages well known to those 
who have used this medium of presentation. 

Naturally, the motion picture offers the possibility of re- 
cording the sound and simultaneously filming pictures of music 
performance, notation or any graphic materials. However, the de- 
pendence on professional help in developing processes, the in- 
ability of instantaneous playback, and the impossibility of util- 
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izing the same footage by magnetic er f 

application of this medium in non-professi , maKaet i C 

schools lacking in appropriate equipment. In addition the jgnetic 

rirsataar 5 >— ■ 

pended*" up on^ f a vo rab 1 e° con d i t ion s of viewing and 

not be directly broadcast or distributed through closed circuits. 

The opportunity of handling one, single source of recorded 

sounds and images for a particular music selection .“f ^c “ach- 
„^ Tor . flll tnnl and a convenient txme-saving device xn musxc ceacn 

ing Preparation of music materials for class presentation frequent- 
ly demands advance reservations of divergent sources from various 
branches of libraries or other services and is often discourag 
fo instructors who are either unable or unwillxng to transport 
volumes of collected editions and pounds of hardware to every c ass 
moofl . n( , Particularly in crowded seminars, where the instructor 
r -eS: !: b£t . few pages from several bulky vo umes Of 

music, the only alternatives are either to iU-trate at the^ey 
board with students clustered behind the bench or § 

the onaaue projector, screen, phonograph with records, P 

recorder wUh tape riels, everything well prepared and marked in 
advance. Whenever continuity is desired, someone 
sound equipment or keep turning the pages if the instructor 
busy using the pointer or playing the piano. 

Thus, the curiosity as to the possibility of utilizing the 

medium of video tape for recording and playback of visuals . 
synchronization with the sound of music has P^pCed * ’ 

with interested associates, to undertake an empirical s * udy “• J , 
ducing sample programs and evaluating their educational potenti • 



Selection of Program Contents 



The intention of producing sample materials has ine ^^ b j y 
1»d to the problem of selecting suitable excerpts from music liter 
ature Their suitability would primarily consist of choosing sue 
compositional practices which could best profit from analysis of 
the score or from highlighting their structural principles^ G- 
naiiv a ntan emerged to organize samples of mterestxng v- v 
tions’ from the point of view of their increasingly more complex 

form. 

The conscious limitation was to choose from the main stream 

of modal or tonal music so the examples would not P' 0Ve ° ±di g 

bidding to anybody even casually interested in Jd effective- 

objective was to video-tape such scores whose sight would effective 



l ' 
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ly complement the aural understanding. It was hoped that an 
attentive music student may thus confirm or extend hi„ aural per 
ception and occasionally discover the detaiis of the sound image 
which otherwise might have been missed. The desire to explain 
structural principle involved in a particular composition to_a 
general student unfamiliar with the music notation re «"“ed in 
devising special graphs focusing attention on the variation or 
identity of relevant melodic profiles and durational patterns. 

The hopl was, again, to support the inexperienced ear with the 
observations of an otherwise idle eye. 

Since the principle of repetition of melodic and Rythmic 
figures seemed as good a start as any, it was decided to unify the 
first pilot program by exemplifying the ostinato procedures as 
manifested in simple passacaglias . One of the -t aa l a exam- 
ples was chosen to illustrate the strophic repetition of the bass 
line and the artistically exquisite counterpoint of the uppei 
most phrases. The other example was selected from another pass 
caglia which features a transposed reiteration of the bass p o 
in the middle of the composition. 

The second program was to center around one ° f ®. her 

double canon. The canonic imitation was introduced here t 
extend the principle of successive repetition, as met with 
ostinato procedures, to the principle of concurrent repetiti 
or imitation at transposed levels of melodic orders. 

The principle of free imitation was to integrate the pre- 
sentation of the third and fourth pilot programs, the ° 

them to treat the vocal idiom, the second one to iterate 
irjQtrumental textures. It was believed that points of imitation 
could provide an opportunity to clarify the melodic interdependence 
by watching the music score or its graphic analogue. 

The choice of program contents has coincided with an emphasis 
on polyphonic textures within small media of undoubled voca or 
instrumental parts. Perhaps this emphasis could be regarded as 
conducive** to "the major objective of the series which was to support 
and clarify the aural impressions. The logic of polyp oni 
tures has been usually more difficult to follow than ®ing 
line of melodic interest. Even students majoring in music have 
occasionally experienced difficulty in hearing several imitative 
or contrasting profiles in their simultaneity. 

Soon after determining the scope of the expert ental P^ams, 
it was possible to anticipate the construction of future programs, 
all of them featuring some new or extended principle o£ ““Sical 
form. Since musical form follows its own logic, in epe 
verbal thinking, the entire project was viewed as the beginn g 
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of a whole series devoted to outstanding examples of compositional 
logic in music. The tentative title of this contemplated series 
was formulated as "The Principles of Artistic Logic in Music" which 
acrostically abbreviates to "PALM." Music compositions were to be 
selected as examples of the particular form or the foremost principle 
involved in their construction. 

The integrative order of this future series was the view of 
music literature as representing different artistic solutions of 
expressing the musical thought without the referential or secondary 
attributes. It was believed that this type of emphasis could best 
serve the purpose of illuminating the workmanship of a composer and 
the aesthetic values of a composition. It was hoped that both 
analytical data and appreciative values would flow from the compar- 
ative study of application of one particular principle of musical 
logic to compositions from different historic eras, different 
geographic regions, and different artistic temperaments. 

It was also assumed that highlighting the inner workings of 
that logic would present the music composition singularly free of 
irrelevant verbal transfers and thus eminently adaptable to any 
teaching situation. The formal order of a composition has always 
been an indisputable fact which can be heard in music performance 
or seen in music symbolization. If it does not necessarily ex- 
plain everything, it offers complete freedom to interpret, evaluate 

or compare. 

Thus, the dissatisfaction with the existing media of audio- 
visual presentation has led the author to consideration of the 
initial repertory and to the conviction that pedagogical interests 
will best be served if the new medium limits itself to the presenta- 
tion of the sound and symbol of music reality without resorting to 

verbal commentary . 
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CHAPTER II 



METHODS, SYSTEMS, AND PROCEDURES 



Recording of Musical Performances 



The first three of the eighteen months allowed for completion 
of the project were spent on setting up the scope of prelimina y 
investigation and on preparation of music for the first pilo 
program. The following two excerpts from Henry Purcell s opera 
Dido and Aeneas had been selected as musical material, henceforth 
to be referred to as Passacaglia I and Passacaglia I . 



1) "Ah, Belinda, I am prest with torment' 

(designated as Song No. 2 In Broude Brothers 
reprint of the vocal score published by 
Novello Co., Ltd., London.) 



2) "Thy hand, Belinda" followed by 
"When I . am laid" 

(designated as Recitative No. 35 and 
Song No. 37, respectively, in the same 
edition.) 



The familiarity of music audiences with these excerpts from 
the famous score, as well as the directness of thismusic s appeal, 
were thought to make it particularly suitable to serve as expe 
mental material for the first program. 



In order to further enhance the program's historical perspec- 
tive, each selection was prepared in two versions: 
the modern string instruments , and the other played °n repli^ 

old instruments such as quinton, treble viol, * . . re _ 

, thp lute served as accompaniment for the recitative p 
HATtie arL Cen Hm laid," instead of the keyboard instrument. 



^able 1, p. 57. 



. , , t-hp bass viol, reinforcing the viola da 

Both the harpsichord and t lQwer octave) accompa nied through- 

gamba or violoncell selection. The vocal part was also 

°in! both versions of each Passacaglia. 

tTf . the rehearsals had to be hurried, since the mezzo- 

Unfortunately .therehea ^ fQr , longer assoc iation 

soprano singing Dido s P a f dy vi deo recording 

wit h the San Fr^cisco opera. ta ln U*of* ^ . si le 

equipment, it was deci ^ fllm and rec ord the sound on a 

motion picture camera ° unsatisfacto ry results of a later attempt 
16 mm. audio ta P e ; ™e t f wh J e transferr i ng the motion 

pi c t ure^ film 2 and° audio tape ’to video tape -described in the 
subsidiary report by the Technical Assistant. 

The experiences with the recording of the ^ r ^ e P ^iginIlly am 
have helped in planning of recording sess °“® t of v ideo tape re- 
contemplated two remaining progra • pr0V ed to be prohibitive in 

corders for a protracted iength of time prove^^ ^ during the 

view of the fa ^ f at T herefore, it was decided to prepare selections 
rehearsals and then grange for recording them at a pro- 
fessionally equipped studio. 

The second program was to revolve 

first part of the celebrate mote 3 acC ordance with the general 

entitled "Veni, Sancte Spiritus. Ii ^introductory chapter of this 

objectives previously explained in -mustrate^he polyphonic 

report, tha p f ^i^canon by" "assembling" its imposing structure 

ste^by^tep , 3 At^he beginning only two v°i«s p a rticipatlng^ia^ 

strict canonic imitation were to be heard. Then.^ Next> 

presentation, a free voice was to be ad uas tQ be recor ded. 

another cancn for a set of two differ P ± with addition 

This, in turn, was to be followed by the same ve double can0 „ 

of another freely moving voice. The P“ f °™ an ^ r ° ormance , a nd fin- 
without free parts was sch ^“ 1 ^ e f ° adapandent Lrts weaving around 

This time the performance was ^ lre ctly r^rded^on^e^inch^^^ 

helical scan tape under the fav ° r ^l a ^on microphones 

with cameras, video recorders of hxgh band capacity, m P 



^Tables 21 and 22, pp. 79 and 80. 

3 Table 2, p. 58. 
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permitting mixtures, easily adjustable lighting, and several monitors 
in the master control room. 

The third program consisted of a chanson by Orlando di Lasso 
under the title "Le .Rossignol" and two madrigals by Domenico 
Mazzocchi, "Fuggi, fuggi" and "Pian piano," all selected with one 
purpose in mind, to demonstrate the free imitation in the vocal 
medium.^ There was no attempt to dissect the musical texture into 
its fragile components nor any plan to separate the successive points 
of imitation. It was hoped, however, that future synchronization of 
the audio portions of this tape with the picture of notation, and 
especially with the graphic reprt mentation, could possibly reinforce 
aural impressions and provide better insight concerning the delicate 
variations of fundamental phrases and motives. 

The careful planning of the visual aspects of this program has 
paid off in better close-ups and in more variety in choice of pans. 

This marked improvement over the quality of the second program could 
have been attributed to longer rehearsal time on the set and to the ^ 
increased responsiveness of the recording crew to the studio director s 
guidance. Otherwise, the program has been recorded under similar con- 
ditions to the preceding one. 

There was no essential difference in recording of the fourth 
program of the series which was added later on for the purpose of 
experimenting with the synchronization of larger visuals rather than 
with the modes of visual presentation of the performance itself. The 
composition chosen for this recording was J. S. Bach’s Sixth Brandenburg 
Concerto . 5 The authentic instrumentation of this composition could 
not be implemented in performance except for the use of one viola da 
gamba and a harpsichord. The sound track of this video tape was to 
serve for later correlation with the picture of the score in two 
versions, one leaving the basso continuo in its original linear form 
arid the other one presenting the bass part fully realized for key- 
board performance. 



Preparation of Music Copy 



After a series of meetings with the project's staff and invited 
consultants, it became clear that the major portion of the project s 



4 Table 3, p. 59. 
5 Table 4, p. 60. 
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time would have to be devoted to preparation of graphic materials 
which were supposed to be video taped later on in correlation with^ 
the audio portion of the previously recorded performance. The pro- 
duction of these materials was divided into two separate activities 
one of them aimed at preparation of the copy of conventional music 
notation and the other concentrated on a system of graphic notation 
which would help emphasize the structural significance of a given 
music example. 



With regard to music notation, the first idea was to cut up 
the music score into separate staff systems and paste them to- 
gether to form a long ribbon of continuous notation. As the next 
step, either the copy would move in front of a stationary camera or 
the camera would scan the band of notation attached along the wall. 
However, this idea was soon abandoned in favor of making slides o 
music notation to be projected on the screen and recorded from there 
by video tape machines. The slides would be numbered consecutively, 
and then the odd numbers could be loaded into one projector and the 
even numbers into the other projector. Joining both projectors with 
a dissolving device which permits alternating projection could ins 
the continuity of slides on the screen. This technique was used for 
almost all pilot programs with certain undesirable effects describe 
in detail in the next chapter dealing with findings and conclusions. 



The reason for concentrating on slide production ratner than 
on pasting together portions of the cut-up music score was a pragmatic 
one. Anticipating the lack of musical orientation on the part of 
the professional camera men, it was believed more practical to p 
pare for them specific portions of music copy, preselected ii.' orm 
of separate slide frames. The angle of the camera’s horizontal pan 
could thus be reduced to the minimum. Besides, the fixed size ot 
the 2” by 2” slides would relieve camera operators from constant 
adjusting of viewing frames. Furthermore, experiments with slicing 
of the printed score brought many frustrations due to the impos- 
sibility of separating staff systems with texts and dynamic or 
phrasing marks squeezed in the space between staff systems a ong 
the line of intended division. 



The illusion of continuity could not be maintained in case 
when economy of printing had resulted in varying distances between 
staff systems of simultaneous sound reference. The changes o 
overall size and inner distribution of staff systems, so 
in vocal or miniature scores, have virtually precluded a continuous 
ribbon of uniform width. The alignment of staff lines from page to 



